r 



• 
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On page 31,*Xine 25/^delete "liklihood" and substitute 



— likelihood — . 

On page 3 
— xenogenic — . 



3, line 8, 



delete "xenogeneic" and substitute 



/ y 

On page 34, line 26, delete "allogeneic" and 
substitute — allogenic — . 

/ / 

One page 35/ line 4, delete "pass" and substitute 
— passes — ; line 18/ delete "are effective as carriers" and 
substitute — is effective as a carrier — . 



In the Claims : 




1. (Amended) Osteogenic protein expressed from recombinant DNA 
in a host cell [and capable of inducing endochondral bone 
formation in a mammal when disposed within a matrix implanted 
in said mammal;]^ the protein comprising a pair of oxidized 
subunits disulfide bonded to produce [constituting] a dimeric 
species, 

one of said subunits having an amino acid sequence 
sufficiently duplicative of the sequence comprising: 
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OPS 

30 
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V S 
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R 


D 


L 


G 


W 






40 


















50 














Q 


D 


W I 
60 


I 


A 


P 


E 


G 


Y 


A 


A 


Y Y 
70 


C 


E 


G 


E 


C 


A 


F 


P 


L N 
80 


S 


Y 


M 


N 


A 


T 


N 


H 


A I 
90 


V 


Q 


T 


L 


V 


H 


F 


I 


N P 
100 


E 


T 


V 


P 


K 


P 


C 


C 


A P 
110 


T 


Q 


L 


N 


A 


I 


S 


V 


L Y 


F 


D 


D 


S 


S 


N 


V 


I 


L K 


K 


Y 


R 


N 


M 


V 



120 

V R A C G C H 

such that the disulfide bonded dimeric species 
comprising said subunit has a conformation that is capable of 
inducing endochondral bone formation in a mammal when disposed 
within a matrix implanted in said mammal . 



2. (Amended) Osteogenic protein expressed from recombinant DNA 
in a host cell [and capable of inducing endochondral bone 
formation in a mammal when disposed within a matrix implanted 
in said mammal; the protein comprising a pair of oxidized 
subunits disulfide bonded to produce [constituting] a dimeric 
species, 



one of said subunits having an amino acid sequence 
sufficiently duplicative of the sequence comprising: 



t 

-5- 
0P7 

KKHEiLYVS FRDLGW^ 

I -5'0 ~— 

PEGYAAYYCEGECA 

70 

MNATNHAIVQTLVH 

90 

VPKPCCAPTQLNAI 

110 

DSSNVILKKYRNMV 
H 

the disulfide bonded dimeric species 
comprising said subunit has a conformation that is capable of 
inducing endochondral bone formation in a mammal when disposed 
within a matrix implanted in said mammal . 



Delete claim 3. 



4. (Amended) Osteogenic protein expressed from recombinant 
DNA in a host cell [and capable of inducing endochondral bone 
formation in a mammal when disposed within a matrix implanted 
in said mammal; ]j_ the protein comprising a pair of oxidized 
subunits disulfide bonded to produce [constituting] a dimeric 
species, 

one of said subunits having an amino acid seguence 
sufficiently duplicative of the sequence comprising: 



Q 
F 
F 
S 
V 



D 
P 
I 
V 
R 



40 
W I 

60 
L N 

80 
N P 
100 
L Y 
120 
A C 



I 
S 
E 
F 
G 



C 
A 
Y 
T 
D 
C 



such that 
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V 
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W A 
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L 


F 


L 
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R 
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A 


L A 


D 
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S 


L 


D 


N 


E 


V 


H S 


S 


F 


I 


H 


R 








-260 


















-250 












R 


L 


R 


S Q 
-240 


E 


R 


R 


E 


M 


Q 


R 


E 


I L 
-230 


S 


I 


L 


G 


L 


P 


H 


R 


P R 
-220 


P 


H 


L 


Q 


G 


K 


H 


N 


S A 
-210 


P 


M 


F 


M 


L 


D 


L 


Y 


N A 
-200 


M 


A 


V 


E 


E 


G 


G 


G 


P G 
-190 


G 


Q 


G 


F 


S 


Y 


P 


Y 


K A 
-180 


V 


F 


S 


T 


Q 


G 


P 


P 


L A 
-170 


S 


L 


Q 


D 


S 


H 


F 


L 


T D 
-160 


A 


D 


M 


V 


M 


S 


F 


V 


N L 
-150 


V 


E 


H 


D 


K 


E 


F 


F 


H P 
-140 


R 


Y 


H 


H 


R 


E 


F 


R 


F D 
-130 


L 


S 


K 


I 


P 


E 


G 


E 


A V 
-120 


T 


A 


A 


E 


F 


R 


I 


Y 


K D 
-110 


Y 


I 


R 


E 


R 


F 


D 


N 


E T 
-100 


F 


R 


I 


S 


V 


Y 


Q 


V 


L Q 
-90 


E 


H 


L 


G 


R 


E 


S 


D 


L F 
-80 


L 


L 


D 


S 


R 


T 


L 


W 


A S 
-70 


E 


E 


G 


W 


L 


V 


r 


V 


1 1 

-60 


A 


rp 


c 
o 


N 


TT 

n 




V 


TT 

V 


M T") 

W Jr 

-50 


K 


TT 

n 


IN 


T 


G 


L 


Q 


L 


S V 
-40 


E 


T 


L 


D 


G 


Q 


s 


I 


N P 

-30 


K 


L 


A 


G 


L 


I 


G 


R 


H G 
-20 


P 


Q 


N 


K 


Q 


P 


F 


M 


V A 
-10 


F 


F 


K 


A 


T 


E 


V 


H 


F R 


S 


I 


R 


S 


T 


G 


S 


K 


Q R 


S 


Q 


N 


R 


S 
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* 


*] 
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100 110 
SVLYFDDSSNVILKKYRNMV 
120 

V R A C G C H 



wherein the underlined residues indicate a potential cleavage 

site for an N-terminal secretion signal peptide [and the 

starred residues indicate a potential cleavage site for 

protein maturation! , such that the disulfide bonded dimeric 

species comprising said subunit has a conformation that is 

capable of inducing endochondral bone formation in a mammal 

when disposed within a matrix implanted in said mammal . 
. ^ / 



Cla 



im 5/ line 1, 



delete "3/ 



Claim 5/ line 2, delete "an apparent" and substitute 



— a — 



lim 6, lines 2 and 3, e< 



Claim 6, lines 2 and 3, each occurrance, delete "an 
apparent" and substitute — a — . 

/ / 

Claim 7, line 1, delete "3, M . 



Claim 8, line 2, delete "an apparent" and substitute 



— a — . 





• • 
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y / ' 

Claim 9, lines *2 and 3/ each occurrence, delete "an 
apparent" and substitute — a — . 

y . j 

Claim 10, line^., delete "3," . 
Claim ll/^line l/delete "3,". 






12. (Amended) The invention of claim 1, 2, [3,] or 4 wherein 
the other subunit comprises the amino acid sequence: 

[OPM] 

/ -10 

A. KQRSQNRS 
/ I' \ [******** 

1 / 1 10 
KTPKNQEALR/MANVAENSSS 
* * * *] / / V 

20 / 30 
DQRQACKK H/E L/Y VSFRDLGW 

40 \ \ / 50 
QDWI IAPE \g/ y/a AYYCEGECA 

60 r"^ 70 
FPLNSYMNA/TNHAIVQTLVH 

80 / 90 
FINPETVPKPCCAPTQLNAI 

100 / 110 
SVLYFDDS/SNVILKKYRNMV 

120 / 
VRACGCH / 

[wherein the standard residues are optional] . 





13. (Amended) The invention of claim 1, 2, [3], or 
the other subunit comprises the amino acid sequence: 



4 



wherein 



OPI 



S L 
R S 



R L 

P H 

D L 

Y P 



H 
E 
E 



F 
F 
G 



F D 

E S 

V F 

L Q 

I G 

E V 

K T 

D Q 

Q D 

F P 



-300 
R A A 

-280 
ALA 



R 
R 
Y 
Y 
L 
F 
E 
N 
D 
D 
L 
R 
H 



P 
* 



-260 
S Q 
-240 
P R 
-220 
N A 
-200 
K A 
-180 
T D 
-160 
H P 
-140 
A V 
-120 
E T 
-100 
L F 

-80 
I T 

-60 
S V 

-40 
H G 

-20 
F R 



1 

K N 
*] 
20 
R Q A 

40 
W I I 

60 
L N S 



A P H S 
D F S L 



E R R E 

P H L Q 

M A V E 

V F S T 
ADM 
R Y H 
T A A 
F R I 
L L D 
ATS 
E T L 
P Q N / K 
S I R/ S 

Q E 

C K K H 

A P IE G 

Y M IN A 



F 

D /N 

M / Q 
G/ K 



V Y 

R T 

H W 

G Q 

Q P 

T G 



E L 
Y A 
T N 



A L 

E V 

R E 

H N 

G G 

P P 

F V 

F R 

I Y 

Q V 

L W 

V V 

S I 

F M 

S K 



R M A N 



Y V 
A Y 
H A 



-290 
W A 
-270 
H S 

-250 
I L 
-230 
S A 
-210 
P G 
-190 
L A 
-170 
N L 
-150 
F D 
-130 
K D 
-110 
L Q 

-90 
A S 

-70 
N P 

-50 
N P 

-30 

V A 

-10 

Q R 
* * 

10 

V A 



30 
S 

50 
Y 

70 
I 



M H V R 
P L F L L 
S F I H R 



S 

P 

G 

S 

V 

L 

Y 

E 

E 

R 

K 

F 

S 
* 



I 
M 

Q 

L 
E 
S 
I 
H 
E 



L 
F 
G 

Q 
H 
K 
R 

L 
G 



H N 

L A 

F K 

Q N 

* * 



G 
M 
F 
D 
D 
I 
E 
G 



G 

A 

R 
* 



L 
L 
S 
S 
K 
P 
R 
R 



W L 
L G 



L 

T 

S 
* 



V 



E N S S S 

R D L G W 

E G E C A 

Q T L V H 
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80 / 90 

F I NPETVPKPC/CAPTQ 

100 / 110 

SVLYFDDSSNylLKKYRNMV 

120 

V R A C G C H 




N A 



wherein the underlined residjue/s indicate a potential cleavage 
site for an N-terminal secre£4<fn signal peptide [and the 
starred residues indicate a potential cleavage site for 
protein maturation] . 



Claims 14 



/ /• / 

14-19/ line 1 ol 



f each claim, delete "3,". 



/ 



Claim 



and 19, last line of each, delete "* M # 



/ 7 / 

:laims 20 and 22-27, pur 



Delete claims 20 and 22-27, pursuant to the 
requirement for restriction, without prejudice. 




21. (Amended) [The] A proteiry expressed from [the DNA of 
claim 20] a DNA sequence encoihina an amino acid sequence 
sufficiently duplicative ofi^/hat of the sequence encoded by 



the gene of Figure IB such lyhajy said encoded sequence induces 



bone or cartilage formation in dimeric form when implanted in 
a mammal in association wiA:h a matrix. 



